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CLAIMS 



[Claim(s)] 

[Claim 1] Setting to the optical pickup equipment with which the objective lens was supported by four cylindrical supporter 
material free [ migration to the direction of a focus, and a radial direction ] to the fixed part, said each supporter material is 
optical pickup equipment characterized by having been prepared and setting spacing between the supporter material of a 
couple to said objective lens side widely rather than said fixed part side a couple every in two parallel fields vertical to said 
direction of a focus, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical pickup equipment of the method with which especially the 

objective lens was supported by four rod-like structures about optical pickup equipment. 

[0002] 

[Description of the Prior Art] What adopted the means for supporting of the method which supports an objective lens as 
shown in drawin g 1 1 using four rod-like structures as a driving gear of the optical pickup equipment used for disc-like record 
media, such as optical disks, such as CD and MD, and a magneto-optic disk, is known well. Drawin g 14 is drawing having 
simplified and shown the optical pickup equipment of drawin g 1 1 . 

[0003] In drawin g 1 1 , the illustrated optical pickup equipment is parallel to the information side of a disc-like record medium, 
and is attached on the movable delivery pedestal which is not illustrated radial [ the ] (the radial direction of tracking, i.e., the 
direction). The optical equipment of others which are not illustrated is arranged at a delivery pedestal. 
[0004] The objective lens 1 is attached in the lens holder 2. The focal coil 3 is attached in this lens holder 2 so that an 
objective lens 1 can move in that direction of an optical axis (the direction of a focus), and the tracking coils 4a and 4b are 
attached in it so that it can move perpendicularly to the direction of an optical axis. In this example, said focal coil 3 is 
arranged at the wall of the pore formed in the lens holder 2. 

[0005] The lens holder 2 is supported by the free edge of four supporter material 5a~5d established in the fixed part 6. These 
supporter material 5a~5d is formed a couple every in two parallel fields vertical to said optical axis, respectively, and it is 
prepared so that spacing between the supporter material of a couple may become parallel. 

[0006] Said fixed part 6 is attached in the base 7. Yoke 8a and yoke 8b which face mutually are prepared in the base 7, and 
the magnet 9 is attached in one of these. 

[0007] Each aforementioned supporter material 5 has elasticity, by this, a lens holder 2 maintains the position and the parallel 

displacement to the direction of a focus and a radial direction of it becomes possible. A motion of the radial direction of 

optical pickup equipment is shown in drawin g 12 , and a motion of the direction of a focus is shown in drawin g 13 . 

[0008] According to such structure, the flattery actuation to both deflection with the recording track with which the focusing 

light of the objective lens 1 attached in the lens holder 2 is formed in the information side and field of a disc-like record 

medium is attained. 

[0009] 

[Problem(s) to be Solved by the Invention] In the driving gear of such optical pickup equipment, if unnecessary resonance is 
among about 3 to 5 times of a servo control band, about an oscillation, a lifting and when [ that ] becoming empty, it will 
become out of control, and a sound piece will be raised as a player. As a trigger of an oscillation, field blurring of a disc-like 
record medium, eccentricity, or extraneous vibration is raised. 

[0010] The intersection P to which four nodes of the driving force F generated by supplying a current to the focal coil 3 
and/or tracking coil 4a, and b, the center of gravity G of moving part (objective lens, lens-holder, focal coil, and tracking coil 
— ) and each supporter material which are supported by supporter material, and moving part are connected with this 
equipment is wanted to be in agreement. However, dispersion on the constraint on a design or manufacture to these 
coincidence is difficult. 

[001 1] Consequently, it is easy to generate the unnecessary resonance which carries out alternation to the surroundings of 
O shaft on the frequency fO (for fO, M [ K and M ], and relation to be specified in drawin g 14 ) based on surrounding load-rate 
K of O shaft parallel to supporter material through the abbreviation core of the mass M of moving part, and moving part. An 
example of the oscillation characteristic of this equipment is shown in drawing 17 . 

[001 2] Drawin g 15 is drawing which looked at signs that the lens holder 2 turned to the circumference of O shaft, from the 
radial direction. A lens holder 2 approaches a fixed part 6 side from the location before rotation so that more clearly than this 
drawing. Moreover, drawin g 16 looks at drawing 15 from O shaft side. The stress of status idem has generated each four 
supporter material 5 about the circumference of O shaft. 

[0013] This invention is accomplished in order to solve the above-mentioned trouble, and the object is in the point of offering 

the optical pickup equipment which can control surrounding unnecessary resonance of O shaft. 

[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention has the description in the point 
of having prepared four cylindrical supporter material which supports an objective lens the couple every in two parallel fields 
vertical to the direction of a focus, respectively, and having set spacing between the supporter material of a couple to the 
objective lens side widely rather than the fixed part side. 
[001 5] 

[Function] If an objective lens tends to rotate around O shaft, the force will act on two supporter material which counters on 
both sides of O shaft to a compression side at other two supporter material again at a hauling side, respectively. 
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[0016] 

[Example] Below, with reference to a drawing, this invention is explained at a detail. Drawin g 1 is [ the outline top view of 
drawin g 1 and drawin g _3 of the perspective view of one example of this invention and drawin g 2 ] the outline front views of 
drawin g 1 . The optical pickup equipment shown in each drawing is parallel to the information recording surface of a disc-like 
record medium, and is attached in the radially movable delivery pedestal which is not illustrated. The objective lens 1 which 
the light emitted from the luminescence means within a delivery pedestal is converged, and is made to irradiate an 
information side as a spot light is attached in the lens holder 2. The lens holder 2 is equipped with the focal coil 3 so that it 
can move in the direction of an optical axis of an objective lens. Moreover, it is equipped with the tracking coils 4a and 4b so 
that it can move perpendicularly to the direction of an optical axis. 

[001 7] The lens holder 2 is supported by the free edge of four cylindrical supporter material 5a-5d established in the fixed 
part 6. These supporter material 5a-5d is formed a couple every in two parallel fields vertical to said optical axis, 
respectively, and spacing between the supporter material of a couple is widely set to said objective lens side rather than said 
fixed part side. In this example, two pairs of supporter material prepared in said each side is isosceles triangles-like, and it is 
arranged so that those top-most vertices may be on a fixed part 6 side. The fixed part 6 is attached in the base 7. The yokes 
8a and 8b which face mutually are formed in the base 7, and the magnet 9 is attached in one of these. 

[0018] Said each supporter material 5a-5d has elasticity, and the parallel displacement of a lens holder 2 becomes possible in 
the direction of a focus by this, with the direction of an optical axis of an objective lens 1 maintained. Moreover, the 
migration is possible by performing radii motion as the central point of rotation of the 2 pairs of vertexes-of^angle side which 
supporter material accomplishes, maintaining the direction of an optical axis of an objective lens 1 also about a radial 
direction. 

[0019] In order to simplify explanation, an objective lens 1, a lens holder 2, the supporter material 5, and a fixed part 6 are 
used and explained hereafter. 

[0020] As shown in drawin g 4 , in this example, about the direction of a focus (the direction of an optical axis), the direction 
of an optical axis is maintained by the principle of a parallel spring, and it moves in the direction of a focus. As a radial 
direction is shown in drawin g 5 , two pairs of supporter material is arranged in the shape of an isosceles triangle, radii motion 
is performed, and the migration is enabled. 

[0021] The principle in which this example bars unnecessary resonance (rolling) of the circumference of four O shafts which 
are medial axes of supporter material is explained using drawin g 6 and drawin g 7 . Suppose that moving part inclined to the 
circumference of O shaft as balance with the intersection P which connects four supporter material 5a~5d to the center-of- 
gravity location G of the generating point F of driving force and moving part which passes a current in a focal coil and/or a 
tracking coil, and is generated in them at a vertical angle was shown in deviation and drawin g 7 . By supporter material 5a and 
5d of support members which counter on both sides of O shaft, as then shown in drawin g 6 , since a lens holder 2 and its 
node approach at a node with a fixed part 6, bending and compressive stress occur, and these supporter material bars 
access to the fixed part 6 of a lens holder 2, and prevents the rotation. On the other hand, by supporter material 5b and 
supporter material 5c, since a lens holder 2 and its node keep away from a node with a fixed part 6, tensile stress occurs in 
these supporter material, and access to the fixed part 6 of a lens holder 2 is caused. 

[0022] Thus, the force of facing about a lens holder 2 will occur, and the rotation can be prevented remarkably. As a result, 

for example, a good oscillation characteristic without unnecessary resonance like drawin g 8 , it is obtained. 

[0023] The outline top view of other examples of this invention is shown in drawin g 9 and drawin g 10 . drawin g 9 — supporter 

material 5a and supporter material 5c — and supporter material 5b and supporter material — 5d is connected by the fixed 

P art 6. Drawing 10 sets O shaft as the ends of supporter material to parallel, and makes the assembly workability good. Also 

in these configurations, the optical pickup equipment of the same property as the example shown in drawin g 1 can be 

obtained. 

[0024] 

[Effect of the Invention] As mentioned above, if an objective lens tends to rotate around O shaft, the force will act on two 
supporter material which counters on both sides of O shaft to a compression side at other two supporter material again at a 
hauling side, respectively. Thus, the force of facing to an objective lens will occur and the rotation can be prevented 
remarkably. Consequently, surrounding unnecessary resonance of O shaft can be prevented. 

[0025] Moreover, rather than an objective lens side, since spacing between supporter material is narrow, the fixed part side 
can contribute to the miniaturization of the optical pickup equipment concerned. That is, on the relation which equips with 
the focal coil 3 and the tracking coil 4 the lens holder 2 which supports an objective lens 1, although supporter material 
cannot be narrowed by the objective lens side, by the fixed side, it does not have such constraint and can be narrowed. 
Thereby, a degree of freedom increases to the design of the disk player using the optical pickup equipment concerned. 
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[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective view of one example of this invention. 
[ Drawing 2 ] It is the outline top view of drawin g 1 . 
[ Drawin g 3] It is the outline front view of drawin g 1 . 

[ Drawing 4] It is the outline front view showing the situation of migration in the direction of a focus of one example of this 
invention. 

[ Drawin g 5] It is the outline top view showing the situation of migration to the radial direction of one example of this 
invention. 

[ Drawin g 6] It is the outline top view showing the situation of rotation of the circumference of O shaft of one example of this 
invention. 

[ Drawin g 7] It is the outline side elevation showing the situation of rotation of the circumference of O shaft of one example 
of this invention. 

[ Drawin g 8] It is drawing showing an example of the oscillation characteristic of one example of this invention. 
[ Drawin g 9] It is the outline top view of other examples of this invention. 

[ Drawin g 10] It is the outline top view showing the example of further others of this invention. 
[ Drawin g 1 1 ] It is the perspective view of conventional optical pickup equipment. 

[ Drawin g 12] It is the outline top view showing the situation of migration to the radial direction of conventional optical pickup 
equipment. 

[ Drawin g 13 ] It is the outline front view showing the situation of migration in the direction of a focus of conventional optical 
pickup equipment. 

[ Drawin g 14] It is the perspective view showing the outline structure of conventional optical pickup equipment. 
[ Drawin g 15] It is the outline top view showing the situation of rotation of the circumference of O shaft of conventional 
optical pickup equipment. 

[ Drawin g 16 ] It is the outline side elevation showing the situation of rotation of the circumference of O shaft of conventional 
optical pickup equipment. 

[ Drawin g 17] It is drawing showing an example of the oscillation characteristic of conventional optical pickup equipment. 
[Description of Notations] 

1 Objective Lens 

2 Lens Holder 

3 Focal Coil 

4a, 4b Tracking coil 

5a, 5b, 5c, 5d Supporter material 

6 Fixed Part 

7 Base 

8a, 8b Yoke 
9 Magnet 
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